McIlwain (Biochem J. (London), 40, 67, 1946) reported that glutamine, arginine, and urea stimulate glycolysis in resting cells of the hemolytic streptococcus. We have observed an analogous phenomenon in cell-free preparations of a single strain of Streptococcus pyogenes (S23). Our cell-free extracts were prepared by grinding the washed cells from 1,600 ml of an 18 hour broth culture of a nonmucoid variant of strain add this boiled extract to the unheated extracts to obtain satisfactory enzymatic activity. All reactions were carried out at 37 C and at pH 5.9, except where otherwise indicated, using conventional Warburg techniques. Ammonia was determined by nesslerization after aeration from alkaline solution into saturated boric acid. Lactic acid was estimated by the method of Barker and Summerson (J. Biol. Chem., 138, 535, 1941) .
Results of a study on the relationship between the glycolytic system and the arginine dihydrolase system studied by Slade and Slamp (J. Bacteriol., 64, 455, 1952) are given in table 1. While the extracts without supplementation were only feebly glycolytic, with added adenosine triphosphate (ATP) increased fermentation occurred, suggesting that adenosine triphosphatase (ATPase) might be active in the unboiled extracts. Slade (Arch. Biochem. and Biophys., 42, 204, 1953) has reported the probable presence of this enzyme in his streptococcal preparations.
With arginine as substrate there was rapid ammonia formation but very little carbon dioxide evolution, indicating that reaction 1 of the arginine dihydrolase system (arginine + H20 citrulline + NH3) was proceeding while reaction 2 (critrulline + H20 * ornithine + NH3 + CO2) was not. The addition of glucose or AMP-5 enhanced both carbon dioxide evolution and ammonia formation, and led to an increased carbon dioxide/ammonia ratio. Received for publication October 13, 1954 Serological typing of strains of Group A beta hemolytic streptococci by Griffith's slide agglutination technique (Griffith, J. Hyg., 34, 542, 1934) has been hampered by time consuming preparation of media for growth of test cultures and the tendency of cultures often to agglutinate spontaneously in these media. Media generally used contain fresh preparations of animal tissues, as in beef heart-trypsin digest broth (Pauli and Coburn, J. Exptl. Med., 65, 595, 1937) or modi-
